Introduction
At the IAU XXVI General Assembly in 2006, the Division I decided to create the Working Group on Astrometry by Small Ground-Based Telescopes (WG-ASGBT). Its scientic goals are to foster the follow-up of small bodies detected by the large surveys including the NEOs; to set-up a dedicated observation network for the follow-up of objects which will be detected by Gaia; to contribute to the observation campaigns of the mutual events of natural satellites, stellar occultations, and binary asteroids; and to encourage teaching astrometry for the next generation. The present report gives the main activities carried out in these areas with small telescopes (diameter less than 2 m).
Research developments within the past triennium
Several members of the working group report on recent activities in astrometry by small ground-based telescopes carried out by themselves or their team. The Working Group has presented a part of these activities during IAU Symposium No. 248 in Shanghai in 2007 (Thuillot et al. 2008 (Zhao et al. 2008) .
A collaboration with Nikolaev Astronomical Observatory (NAO), Ukraine, used the 25 cm telescope of Shanghai Astronomical Observatory equipped with a CCD camera S1C-077 in drift scan mode. Observations for GSS (Geo-Stationary Satellite) were carried out (Mao et al. 2007) .
Astrometric observations of Triton have been done at the Shanghai 1.56 m telescope. Comparison with the theoretical positions provided from JPL and IMCCE showed a standard deviation of 0 .04 of the O-C (Qiao et al. 2006) .
Astrometric observations of Phoebe has been done at the 1 m telescope of the Yunnan Observatory and analyzed. Comparison the JPL ephemerides DE405 and SAT199 showed mean residuals of 210 mas and −50 mas in right ascension and declination, respectively, and a standard deviation of 6 mas (Peng & Zhang 2006) .
Observations of the same satellite has been done at the Shanghai 1.56 m telescope. Comparison with JPL ephemerides show standard deviations in right ascension and declination are 58 mas and 7 mas respectively (Qiao et al. 2007) .
Mutual events of the Galilean satellites has been observed with the 1 m telescope at Yunnan Observatory and analyzed. Astrometric positions were deduced and the comparisons were made with the theoretical models, Lieske's E5 and Lainey's L1. The accuracy of positions in RA and DEC are 103 and 88 mas for Lieske's theory while 74 and 80 mas for Lainey's theory (Peng & Noyelles 2007; Peng et al. 2008) .
At IMCCE, Paris Observatory, France, improvement of the dynamical models and researches for the detection of small suspected effects (tidal effects, effect of the Yarkovsky force, . . . ) on the motion of the Solar System bodies are performed. Highly accurate observational data are required and small telescopes are generally well adapted for this goal. Mutual events of the Uranian satellites, which occur every 42 yr and had never been observed until this occurrence, were predicted by (Arlot et al. 2006) and observed through an international campaign. The analysis is still in progress, only preliminary results are published at that time (Birlan et al. 2008) .
As a complement of a program of detection of satellites of asteroids by large telescopes, observations by small telescopes are very useful such as those of mutual events. Such events have been predicted, surveyed and observed thanks to international campaigns: Antiope in 2005 (Descamps et al. 2007a ), Patroclus in 2006 (Berthier et al. 2007 , Kalliope in 2007 (Descamps et al. 2007b) . Orbital parameters and morphological characterization of these systems have been deduced.
An analysis of observations of planets and natural satellites performed at the meridian transit circle of Bordeaux Observatory, France, during the period 1997 -2007 has been done. The observations of the planetary satellites provide pseudo observations of the planet itself. The results show the interest of continuing this type of observation (Arlot et al. 2008) .
Researchers of IMCCE are involved in the preparation of the Gaia mission for the program related to the Solar System objects. A ground-based network of observers is being organized in order to perform follow-up observations of the Solar System bodies which could be detected by Gaia but difficult or impossible to re-observe by the satellite itself (Mignard et al. 2007 ).
M. Assafin (Obs. di Valongo, Rio de Janeiro, Brazil) reports on the activity of the Brazilian astrometric group. Astrometry of natural satellites is performed at the 1.6 m and 0.6 m of the Itajuba National Observatory, in particular for Jupiter (Elara, Himalia, Pasiphae, Carme), Saturn (Titan, Phoebe, Iapetus, Hiperion), Uranus (all main five ones), Neptune (Triton, Nereid). This group gives also an important contribution to the international campaigns of observation of the mutual events of the satellites lead by IMCCE, and recently for the Uranian satellites. It is also strongly involved in the campaign of observation of the mutual events of the binary asteroids (Descamps et al. 2007a) .
Through a collaboration with B. Sicardy (Observatoire de Paris) predictions of stellar occultations by Pluto, TNOs or natural satellites are periodically made on the basis of the Brazilian astrometic observations. The improvement of these predictions thanks to last minute astrometry helps to choose the location of the mobile telescopes. The occultation event by Pluto on 14 July 2007 was successfuly observed on the 1.6 m telescope by this group (Sicardy et al. 2007) . In a collaboration with astronomers from the Bucharest astronomical institute, Romania, the observations of ICRF sources have been performed at the 0.6 m Zeiss telescope at Belogradchik Observatory, Bulgaria (Assafin et al. 2007 ). G. Pinigin also reports on the international joint project between Turkish National Observatory TUBITAK (Z. Aslan), Kazan University, Russia (R. Gumerov) and NAO (Ukraine) on the observations of the small Solar System bodies at the TUBITAK RTT150 telescope (D = 1500 mm, F/8). The positional and photometric observations of asteroids down to 20 mag were made there in 2004 -2008 , and part of them was sent to the MPC. According to the astrometric precision obtained (50 mas), this telescope is well adapted for the Gaia follow-up program. New masses for 21 asteroids were determined by the dynamical method using modern ground-based CCD observations of the selected 66 DIVISION I / WORKING GROUP asteroids and dynamical model of asteroid motions, based on the DE405 (Aslan et al. 2007 , Ivantsov 2007 Proper-motion determinations for six globular clusters (Casetti-Dinescu et al. 2007 ) provided a testbed for the combination of the first-epoch plate material with secondepoch CCD astrometry. Work is well underway on the next SPM catalog that will cover the sky south of -20 degrees. It is anticipated that the SPM4 will contain roughly 100 million stars and galaxies and be more than 90 percent complete to V = 17.5.
Education
Thanks to a joint initiative by astronomers from France (IMCCE) and China (Shanhai observatory, Beijing Planetarium, Jinan University of Guangzhou), a first Chinese-French Spring School on Astrometry 'observational campaign of solar system bodies', was held in Beijing, 7-13 April, 2008. The purpose was to foster students and young researchers to do researches in astrometry and to study new astrometric methods. 28 students and young astronomers attended this spring school. The lectures were given on fundamental astrometry, receptors, telescopes and images for astrometric purpose, astrometry through photometry and observational campaigns for phenomena, practical astrometry, space astrometry. In 2008, a census is organized by the working group in order to identify the universities and observatories where astrometry is teached and to know the topics of the main cursus delivered there. The results will be posted on the working group web page <www.imcce.fr/astrom/>.
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